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nAPA3HTAPHbIE CHCTEMbI MHKPOCnOPHflHH: 

OnHCAHHE H BOIIPOCbl TEPMHHOJIOrHH 

© H. B. Hcch 

npHBe^eH aHanH3 cTpyKTypbi napa3HTapHbix cncTeM, o6pa3yeMbix MHKpocnopnaHHMH c pa3HbiMH 
>KH3HeHHbiMH uHKJiaMH : Vairimorpha mesnili m xanycTHOH 6eji«HKH Pieris brassicae (Lepidoptera), 
npe^CTaBHTejieH poaa Amblyospora H3 KpoBOCOcymnx KOMapoB poaa Aedes (Diptera), bh^ob poaa 
Metchnikovella H3 rperapHH (Gregarinida), napa3HTHpyioiHHx b khluchhom TpaKTe Polychaeta. Pac- 
CMOTpeHbi TepMHHOJiorHHecKHe npoGjieMbi, B03HHKaK)iune npn onHcaHHH napa3HTapHbix CHCTeM, 
o6pa3yeMbix napa3HTHHecKHMH npoTHCTaMH. 


H3yneHHe B3aHMOOTHomeHHH nonyjiauHH KOHKpeTHoro napa3HTa c nonyjiflUHJiMH xch- 
BOTHbix-xo3HeB HMeeT BaxcHoe TeopeTHnecKoe h npaKTHnecKoe 3HaneHHe, TaK KaK flaeT 
HawGojiee nojiHoe npeflCTaBJieHHe o pojiH 3Toro napa3HTa b 6noueH03e h o ero unpKyjumHH 
Me^K,ay pa3HbiMH BH,aaMH xo3JieB. ChrajiKHBaflCb ot onpe,aejieHHfl napa3HTapHon cwcTeMbi, 
npe^Jio^KeHHoro EeKjieMHiueBbiM ( 1956 ), KaK coBOKyrmocTH nonyjiflunoHHbix chctcm xch- 
BOTHbix-xo3HeB, o6T>e,aHHeHHbix nonyjiHUHOHHOH CHCTeMOH hx napa3HTa Ha ocHOBe ycTOH- 
HHBbix napa3HTO-xo3HHHHbix B3aHMOOTHOUjeHHH, Mbi b 3toh pa6oTe npeflnpHHJUlH nOnbITKy 
onHcaHHH HecKOJibKHx THnoB napa3HTapHbix chctcm o^hhx H3 flpeBHeHLHHx napa3HTOB — 
MHKpOCnOpHflHH. 

npeflCTaBjieHHA o napa3HTapHbix cucTeMax MHKpocnopHflHH eme He ccj30pMHp0BaHbi. 
JlnHTejibHoe BpeMJi ocHOBHoe BHHMaHHe Hccjie^OBaTejieH 6bmo o6pameHO Ha opraHH3MeH- 
HblH H KJieTOHHblH ypOBHH napa3HT0-X03flHHHbIX B3aHMOOTHOLHeHHH. B HaCTOJimee BpeMfl 
Han6ojiee HHTeHCHBHO Hccjie,ayK)TC5i cy6icneTOHHbie npoueccbi, npoTeKaiomne b HHBa3Hpo- 
BaHHOH KJieTKe X03HHHa. IlonyjlMUHOHHOMy H 6HOUeHOTHHeCKOMy ypOBHMM HCCJieflOBaHHH 
npaKTHHecKH He yaejiaioT BHHMaHHM. O^HaKO npaKTHHecKHe 3a,aaHH, yHHTbiBaH BeTepnHap- 
Hoe h Bee B03pacTaiomee Me^nunHCKoe 3HaneHHe 3 thx napa3HTOB, Tpe6yioT neTKoro 3HaHHH 
peajibHOH CTpyKTypbi napa3HTapnoH CHCTeMbi Ka>K,aoro KOHKpeTHoro H3ynaeMoro BH,aa 
MHKpOCnOpHflHH. KpOMe Toro, 3TH CHCTeMbi npe^ICTaBJlHIOT C060H HeCOMHeHHblH TeOpeTH- 
HeCKHH HHTepeC, h 6 o HX (jDOpMHpyiOT OflHH H3 CaMbIX JipeBHHX H CneUHajIH3HpOBaHHbIX 
BHyTpHKJieTOHHbIX napa3HTOB, K TOMy Xte, B03M0XUI0, HBJlHIOmHXCa ejIHHCTBeHHbIMH 3yKa- 
pHOTaMH, OCBOHBUJHMH B KaHeCTBe X035ieB npeflCTaBHTeJieH nOHTH Bcex THnOB XCHBOTHblX. 

Heo6xo,aHMO ynoMJiHyTb TaKxe h o tom, hto MHKpocnopHflHH npH3HaHbi nepcneKTHBHbi- 
MH flJIfl HCn0JIb30BaHHH B 6H0J10THHeCK0H 6opb6e C Bpe^HblMH BHflaMH HaceKOMbix H 
TpeMaTO,aaMH. 3HaHHe Bcero «cnHCKa» bh^ob xcHBOTHbix-xo3^eB, cocTaBinnomHx napa3HTap- 
Hyio CHCTeMy, a Taxxce (JiaKTOpOB, bjihhioluhx Ha B3aHM00TH0meHH5i bxo^uihx b CHCTeMy 
BHflOB, MOXCeT nOMOHb B paCUIHCj^pOBKe CHTyaUHH, B03HHKaK)UJ,HX nOCJie 3KCnepHMeHTajIbHO- 
ro BHeceHHH b npnpo,ay cnop napa3HTOB. He MeHee Bax<na pacmHc|3pOBKa cocTaBa napa3H- 
TapHblX CHCTeM MHKpOCnOpH^HH, BbI3bIBaK)LH,HX 3nH300THH y X03HHCTBeHH0 nOJie3HbIX 
xcHBOTHbix (nymHbie 3BepH, pbi6bi, HaceKOMbie) hjih 3a6oneBaHHM npn HMMyHO,ae(j3HUHTe y 
nejiOBeKa. Be,ab ao chx nop ocTaiOTCH He BbiHBjieHHbiMH hctohhhkh 3apaxceHHH nejiOBeKa 
MHKpocnopHAHJiMH, Bbi3biBaiouj,HMH onnopTyHHCTHHecKHe 3a6ojieBaHHji npn CllHfle. 

YHHTbiBaji to, hto napa3HTapHbie CHCTeMbi H3ynaK)TCH b pa3Hbix OTpacjuix 6nojiorHHe- 
ckoh HayKH (MeflHUHHCKaji h BeTepHHapHaa napa3HTOjiorHji, SHTOMOjiornji, 6nojiorHHecKHH 
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MeTO jx 6 opb 6 bi c BpexiHTeji^MH cejibcxoro h jiecHoro xo3AHCTBa), nepexou k nccjieuoBaHHflM 
Ha GnoueHOTHHecKOM ypoBHe uenaeT HeoOxounMbiM coBepmeHCTBOBaHne TepMHHOJioniH, 
HcnoHb3yeMOH ujia onncaHHA «CTpyKTypbi» sthx CHCTeM h CKjiaubiBaiomHxcfl b hhx B3anMO- 
OTHOiueHHH. llosTOMy BTopoH 3auaneH HacToameH pa 6 oTbi 6 buia oueHKa npneMjieMOCTH 
yxce cymecTByiomHx TepMHHOB, KOTopbie ncno.nb3yK)TCfl npn onHcaHHH napa3HTapHbix 
CHCTeM MHoroKjieTOHHbix napa3HTOB, xapaKTepncTHKH CHCTeM, opraHH3yeMbix BHyTpn- 
KJieTOHHblMH napa3HTHHeCKHMH npOTHCTaMH. 

KPATKAfl XAPAKTEPIICTIIKA MIIKPOCnOPII^Ilfl 

Tun Microsporidia npeucTaBJieH ouHOKJieTOHHbiMH syxapnoTaMH, napa 3 HTHpyioLUHMH b 
UHTon/ia3Me KJieTOK xchbothwx h o6pa3yiomHMH b xonue pa 3 BHTHa cjioxcho ycTpoeHHbie 
cnopbi c KOMniieKCOM opraHejui (annapaTOM 3KCTpy3HH), oOecneHHBaiomHM aKTHBHoe 
BueupeHne napa 3 HTOB b KJieTKy. O upeBHOCTH sthx napa3HTOB roBopHT hx mHpoKoe 
pacnpocTpaHenne cpeuH npe^CTaBHTejiew npaKTHHecKH Bcex TnnoB uapcTBa xcHBOTHbix, 
CBfl3b CaMbIX npHMHTHBHbIX c})OpM C OKeaHHHeCKHMH XCHBOTHbIMH, MexaHHHeCKHH CnOCo 6 
npoHHKHOBeHHfl b KjieTKy nyTeM npoKOJia ee MeMOpanbi nojiapnoH TpyOxon, OTcyTCTBHe 
mhtoxoh^phh, h aJi h h h e nepeHOCHHKOB ATO 6 aKTepHajibHO-njiacTH^Horo THna h pnOocoM 
npoKapnoTHoro THna. PacuincfipoBKa reHOMa MHKpocnopnuHH CBnueTenbCTByeT 06 hx 
sbojhouhohhoh 6hh30Cth k rpnOaM (CoKOjiOBa, Hcch, 2001; Katinka e. a., 2001). 

Xn3HeHHbie uHKjibi 3 thx napa3HTOB Hpe3BbinaHHO pa3HOo6pa3Hbi. OnncaHbi uhkji bi c 
nojiOBbiM npoueccoM h 6e3 Hero; c HajiHHneM 1, 2 huh 3 TnnoB cnoporoHHH, 3aBepLuaio- 
luhxca o6pa30BaHneM cnop pa3Horo CTpoeHHA h npeuHa3HaHeHHfl; c pa3BHTneM b o^hom 
X 03flHHe HJ1H CO CMeHOH X035ieB. llpO^OJDKHTe^bHOCTb npOXOXCUeHHfl UHKJia y pa3HbIX BHJJOB 
BapbnpyeT ot HecKOjibKnx cyTOK uo 2—3 jieT. 

CxeMa THnHHHOTO UJIfl MHKpOCnOpHUHH UHKJia pa3BHTH5I BKJlK)HaeT HHBa3HOHHyK) CTa- 
UHio — cnoponjia3My, nonauaiomyK) b KjieTKy xo3flHHa nepe3 KaHan nojiapHOH TpyOxn; 
npojinc^epaTHBHbie CTaunn — MepoHTbi nepBOH h btopoh MeporoHHH, HHTeHCHBHO pa3MHO- 
xcaiOLunecfl b uHTonua3Me KjieTKH OnHapHbiM hjih MHOXcecTBeHHbiM ueueHneM; CTaunn 
cnoporoHHH — cnopoHT h cnopoOnacT, xapaKTepH3yioiUHecfl nepecTpoHKOH npocTO ycT- 
poeHHOH KJieTKH b cnopy, h, HaKOHeu, cnopy, npeucTaBjunoiuyio co6oh xchboh uinpnu, 
HHTeunpyiomHH cnoponjia3My b KjieTKy xo3HHHa. 

HanOoubuiee hhcjio bhuob MHKpocnopnuHH onncaHO y HjieHHCTOHornx, maBHbiM o 6 pa- 
30M y HacexoMbix h paKOo6pa3Hbix. ripn stom y u/iMTejibHO H3ynaeMbix bhuob BbiflBJieHO no 
HecmnbKO bhuob 3thx napa3HTOB. Ilpeuno.naraeTCfl, hto no nncjiy cymecTByioLunx b 
npnpoue bhuob MHKpocnopnunH 3HaHHTejibHO npeBoexou^T HacexoMbix. 

M3yneHne B3anMOOTHOiueHHH npnpouHbix nonyjiflUHH HacexoMbix h MHKpocnopnunH 
noKa3ano, hto MHKpocnopnunH, 6 yuynn CTporo oOjinraTHbiMH BHyTpnKjieTOHHbiMH napa- 
3HTaMH, bo Muornx cjiynaflx cnocoOnbi peryjinpoBaTb HHCJiennocTb nonyriflUHH cbohx 
xo 35 ieB (Mcch, BopoHHua, 1983; Mcch, 1997). Hx perynaTopHaa ponb oOecnenuBaeTca 
2 BaxcHbiMH OHOJiorHnecKHMH ocoOeHHOCTMMH. 3to, BO-nepBbix, cOnnxeHHe onTHMyMOB 
napa3HTa h xo35iHHa: c}iH3HOJiorHHecKHe peaxuHH napa3HTOB b otbct Ha H3MeHeHH5i co- 
CTOflHHfl OpraHH3Ma X03HHHa OHeHb 6.HH3KH K peaKUHMM >KHBOTHOrO-X035IHHa Ha MeHM- 
lomHecfl c{)aKTopbi BueuiHeH cpeubi. CneucTBneM cKa3anHoro MBnaeTCM to, hto nycKOBbie 
MexaHH3MbI CpeUbI, CnOCo 6 CTByK)LUHe MaCCOBOMy pa3MHO)KeHHK) X03BHHa, npHBOUMT Tax- 
xce h k MaccoBOMy pa3MHO>KeHHK) napa3HTOB. Bo-BTopbix, HMeeT MecTO cymecTBeHHoe 
noBbiHieHne BnpyjieHTHOCTH napa3HTa b otbct Ha pa3BHTne b xo35iHHe, nonyuaunfl 
KOTOpom UOCTHma BbICOKOH n/lOTHOCTH. 3tO, B CBOK) onepeub, npHBOUHT K yCKOpeHHK) 
rnOeun xo35ieB h oOecnenHBaeT HHTeHcncJiHKauHK) «ropH30HTaubHOH» nepeuann napa- 
3HTOB. 

OuHaKOUJifl H3yneHH5i 3nH300TOjiorHHecKnx h snnueMHOJiorHHecKnx 3aKOHOMepHOCTeH 
ecTecTBeHHbix MHKpocnopnuH030B, a TaK*e nporH03npoBaHH5i CHTyaunn npn co3ua- 
hhh SKcnepHMeHTaubHbix onaroB MHKpocnopHUH03a HeoOxounMa oueHKa poun napa3HTOB 
Ha GnoueHOTHHecKOM ypoBHe. 
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IIAPA3IITAPHbIE CIICTEMbI MIIKPOCnOPII^IIIi 


B ^aHHOH pa6oTe Mbi paccMaTpHBaeM napa3HTapHbie cncTeMbi cjie/tyiomHX Mnxpocno- 
Ph^hh, pa3JiHHaiomHXC^ no xapaKTepy >XH3HeHHbix uhxjiob: a) Vairimorpha mesnili H3 
KanycTHOH OejiflHXH Pieris brassicae (Lepidoptera, Pieridae); 6) npe^CTaBHTejien po^a 
Amblyospora H3 xpoBOCOcymnx KOMapoB po^a Aedes (Diptera, Culicidae); b) bh^ob po/ta 
Metchnikovella H3 rperapHH (Gregarinida), napa3HTnpyK)mnx b xhujchhom TpaxTe mhoto- 
meTHHKOBbix nepBen Polychaeta. 

MnxpocnopHaHa K mesnili nojiHOCTbio 3aBepuiaeT CBoe pa3BHTHe b xaxcaoM H3 HHBa3H- 
pOBaHHblX X035ieB, HTO n03B0JI5ieT OTHeCTH ee K HHCJiy THnHHHbIX MOHOKCeHHbIX napa3HTOB. 
MnxpocnopHflHH po,aa Amblyospora nojiHbin uhxji pa3BHTH5i npoxo^AT B^eyx xo35ieBax — 
xpoBOcocymux KOMapax h paKOo6pa3Hbix Copepoda h, cjie^OBaTejibHO, npe/tCTaBjifliOT 
co6oh flHKceHHbie BH^bi. MHKpocnopH^HH po/ta Metchnikovella HHTepecHbi TeM, hto ohh 
^bji^k)tc5i rnnepnapa3HTaMH, Tax xax pa3BHBaiOTC5i b apyrax oOjinraTHbix napa3HTax — 
rperapwHax. 

nAPA3HTAPHAfl CHCTEMA MOHOKCEHHOH MHKPOCIlOPHflHH 
VAIRIMORPHA MESNILI 

MHKpocnopmjHH Nosema mesnili h Thelohania mesnili BnepBbie onHcaHbi xax napa3n- 
Tbi xanycTHOH OejiflHXH P. brassicae Ha lore OpamjHH (Paillot, 1918). Hepe3 Hecxojibxo 
jieT tot >xe aBTop ycTaHOBHji, hto MaccoBoe 3apa>xeHne ryceHnu xanycTHOH OejiflHXH 
BTopbiM BHflOM MHKpocnopH^HH (Tli. mesnili), xax npaBHJio, HaGjiioaaeTCfl oflHOBpeMeHHO 
c 3apaxceHHeM hx OpaxoHHjtOM Apanteles glomeratus (Hymenoptera) (Paillot, 1924). 
OcHOBbiBaacb Ha tom, hto o6pa30BaHHe cnop Th. mesnili coBna,aaeT c 3apa>xeHHeM xo3flHHa 
anaHTejiecoM, a caMH cnopbi npn nepopaubHOM BBe/teHHH He 3apa>xaiOT ryceHHu 6ejiflHXH, 
nano npe^nojioxHH, hto stot bur nepejjaeTCfl ot oco6h x oco6h SHTOMO^araMH. rio3flHee 
Hccjie,aoBaTejiH, fljiHTejibHO paSoTaBmne c MHxpocnopH^HflMH xanycTHOH OejismxH, npn- 
LHJ1H X BblBO^y, HTO IlaHO B XaHeCTBe CaMOCTOHTeJIbHbIX BH£OB onncajl CTaflHH ^Byx 
cnoporoHHH ojxnoro BHaa MHxpocnopnflHH. Ha stom ocHOBaHHH ohh nepeBejiH ero H3 po^a 
Nosema b pozt Vairimorpha , runpoxo pacnpocTpaHeHHbm cpe^H Hemyexpbuibix (CoxojiOBa, 
Hcch, 1997). 06pa30BaHHe o^HHOHHbix cnop nponcxo^HT no THnnnHOMy no3eM unxjiy 
pa3BHTH5i, b xoTopoM Bee nocjieAOBaTejibHbie cTaztnn (cnopon^a3Ma, MepoHT, cnopoHT, 
cnopo6jiacT h cnopa) HMeiOT jjHnjioxapHOTHHecxHH smepHbin annapaT. fljia Bcex CTa^nn 
BTopoH cnoporoHHH xapaxTepHbi o^HHOHHbie an pa h oxTOcnopbi, xoTopbie no 8 3axjiK)HeHbi 
b cnopoc{3opHbiH ny3bipex (pnc. 1). 

Ha6;iK),aeHHfl, npoBoanBiiiHecfl b 1961 — 1985 rr., 3 a 3 hh300thamh, Bbi3biBaeMbiMH stoh 
MH xpocnopn/tHeH b npnpoaHbix nonyjiflUHflx xanycTHOH OejiaHXH Ha ceBepo-3ana,ae eBpo- 
nencxon nacTH Pocchh, a Tax>xe aaHHbie MHoroHncjieHHbix jiaOopaTopHbix sxcnepnMeHTOB 
no3BOJinjiH cocTaBHTb aocTaTOHHO nojmoe npe^cTaBjieHne o ee napa3HTapHOH CHCTeMe 
(Hcch, 1980; Hcch, BopoHHHa, 1983). 

OcHOBHbiM X03AHH0M MHxpocnopH^HH b perHOHe HaOjuo^eHHH cjiy>xHT xanycTHaa 
Oeji^Hxa (b ^noHHH, Ha TaBan^x, b Hoboh 3ejiaH^HH pojib ocHOBHoro xo3HHHa nepexo/tHT 
x penHOH Oeji^Hxe P. rapae). npn oflHOBpeMeHHOM pa3BHTHH b ryceHHuax h xyxojixax 
Oeji^HXH nepenoHHaTOxpbuibix SHTOMO^aroB h MnxpocnopnflHH nocjieAH^^ Tax>xe 3apaxca- 
eT: napa3HTa ryceHnu — A. glomeratus (Braconidae), napa3HTa anaHTejieca — Dibrachis 
cavus h napa3HTa xyxo^ox — Pteromalus puparum (Pteromalidae). B xaxc^OM xo3flHHe 
MHxpocnopH^H^ npoxo^HT nojiHbin uhxji pa3BHTH5i (ot cnopbi ^0 cnopbi), npnneM pa3BH- 
Tne napa3HTOB xax b npe^ejiax o^hoh xjieTxn, Tax h b pa3Hbix xjieTxax xo3^HHa He 
CHHxpoHH3npoBaHO. OAHOBpeMeHHO moxcho BCTpeTHTb h MepoHTbi, h 3pejibie cnopbi napa- 
3HTa. Ochobhoh nyTb pacnpocTpaHeHH^ MHxpocnopn^HH — nepopajibHbin b pe3yjibTaTe 
noeflaHHfl xopMa, 3arp^3HeHHoro cnopaMH napa3HTa. B cjiynae TpaHCOBapnajibHOH nepe^a- 
hh cnoponjia3Ma bbo^htc^ b co3peBaiomee ^huo HacexoMoro cnopon, pa3BHBiueHC^ b 
xjieTxax snHTejiHfl ^hhhhxob. Pa3BHTne MHxpocnopn^HH b xaxc^OM HacexoMOM-xo3^HHe 
(h (J)HTO(J)are, h 3HTOMO(J)are) npoTexaeT o^HHaxoBbiM o6pa30M. Tax hto, HecMOTpa Ha 
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Phc. 1. CxeMa MOHOKceHHoro >KH3HeHHoro unxjia MHXpocnopHflHH Vairimorpha mesnili. 

m — \iepoHT; cn — cnopom; c6 — cnopofijiacT; cH — cnopa H03eMHoro THna; cO — OKTocnopa; a — nepeaa- 
na MHKpocnopHaHH napa3HTaMH; 6 — nepopajibHbiii nyTb nepeaanH; e — TpaHCOBapHajibHbiH; anHHHbie tohkhc 
CTpejiKH — «BepTHKajibHafl» nepeaaHa MHKpocnopHAHH. 

Fig. 1. Scheme of the monoxenous life cycle of the microsporidian Vairimorpha mesnili. 


CJ10>KHbie B3aHMOOTHOUieHH5I HaceXOMbIX-X035ieB Mexqty C060H (X03HHH, napa3HTbI, rn- 
nepnapa3HT), Bcex hx moxcho CHHTaTb napaxceHHbiMH xo3aeBaMH stoh MHxpocnopH/tHH 
(pnc. 2). 

B oTjiHHHe ot /tpyrnx npe/tCTaBHTeJieH po^a Vairimorpha , V, mesnili o6pa3yeT 2-h THn 
cnop He excero^HO (npn noHHxcenHH TeMnepaTypbi), a mnbKo na nnxe MaccoBOH 3nH300- 
thh, to ecTb b cpextHeM ojx hh pa3 b 4 — 8 JieT. Tax xa k hmchho Ha nnxe MaccoBoro 
pa3MHO>xeHHH HacexoMoro-xo3HHna HaSjixmaeTCH Han6ojiee cnjibHoe 3apa>xeHHe ero nony- 
Jiflunn nepenoHHaTOxpbiJibiMH, noaBjieHne oxTocnop bo BpeMenn coBna^aeT c MaccoBbiM 
3apaxceHHeM anaHTejiecoM, hto h nocjiyxnjio npHHHnon OLun6oHHoro BbiBO^a llano (Pail- 
lot, 1924). 

Eme o^Ha HHTepecHan ocoSemiocTb pa3BHTHa stoh MHxpocnopnjtHH 3axjiK)HaeTC5i b 
tom, hto Ha CeBepo-3ana,ae Pocchh 2-h Tun cnop (oxTOcnopbi) o6pa3yeTca TOJibxo 
b xanycTHon 6ejiflHxe. B sxcnepnMenTe hmh ne y^anocb 3apa3HTb hh o^hoto H3 Ha3BaHHbix 
HaMH HacexoMbix-xo3HeB. 3to roBopHT xax o HepaBHOueHHOCTH jyia MHxpocnopH^HH 
napaxceHHbix xo3aeB, Tax h o «3ara,aoHHOCTH» npe,aHa3HaHeHHfl oxTocnop. Bo3mo>xho, hto 
oxTOcnopbi 6buiH HeoSxo^HMbi j\nn 3apa>xenHa xaxoro-TO flonojiHHTejibHoro xo3^HHa, 
xoTopbiH jih6o Hcne3 b npouecce sbojhouhh, jih6o ero apean nepecTan coBna^aTb c 
apeanoM ochobhoto xo3AHHa. O^Haxo bo3mo>xho h /tpyroe o6i>HCHeHHe. He HcxmoHeHo, 
hto Mbi HaSjnoAaeM xapaxTepHyio j\nn THnHHHbix H03eM pejtyKLtHto rannoH^HOH nacTH 
>xH3HeHHoro uHXjia. 

3xcnepHMeHTa;ibH0 noxa3aHO, hto «ropH30HTajibHafl» nepe/tana MHxpocnopH^HH ocy- 
utecTBJi5ieTC5i nepopanbHO h napa3HTaMH. llepBbiH cnoco6 nepe/tann Han6ojiee pacnpocTpa- 
HeH y Be^ymnx rpynnoBoit o6pa3 >xh3hh ryceHnu MJia,aujHx B03pacT0B, nerxo 3apa>xaiomHX- 
ca cnopaMH, xoTopbie BbmejisnoTca 6ojibHbiMH oco6hmh npn ManentneM pa3,apa>xeHHH co 
cjhohoh yxce nepe3 Hecxonbxo /men nocne 3apa>xeHHfl. ryceHHUbi cTapiunx B03pacT0B 
pacnoji3aiOTCH no pa3HbiM pacTeHHHM, n BepoaTHOCTb hx 3apa>xeHHfl ,apyr ot £pyra yMeHb- 
maeTCH. 3HaHHTejibHyio ponb nepopajibHaa nepe^ana nrpaeT h npn nceB^OTpaHCOBapnajib- 
hoh nepe^ane, xoma Bbixo^fliitafl H3 anna ryceHHLta nporpbnaeT 3arpfl3HeHHbiH cnopaMH 
xopnoH. llapa3HTapHbiH cnoco6 nepe^ann ocymecTBJifleTca b pe3ynbTaTe nocneflOBaTejib- 
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Phc. 2. riapa3HTapHa^ CHCTeMa mohoxcchhoh MHxpocnopnaHH Vairimorpha mesnili. 

1 — 3 — nonyjumHH napaKceHHbix xo3hcb: 1 — Pieris brassicae , 2 — Apanteles glomaratus , 3 — Dibrachis 
cavus, 4 — Pteromalus puparum’, I, II — 2 nocjieaoBaTejibHbix noKOJieHHH HaceKOMbix-xo3aeB; a — He3apa)KeH- 

Hbie oco6h; d — 3apa)KeHHbie oco6h. 

OcTajibHbie o6o3HaHeHHH Taicne xce, xax Ha pnc. 1. 

Fig. 2. Parasitic system of the microsporidian Vairimorpha mesnili. 


Hbix npoKOJiOB caMKaMH anaHTejieca xyTHxyjibi 6ojibHbix h 3jtopoBbix ryceHHU hjih >xe npn 
OTXjiauxe b hhx hhu 3apa>xeHHbiMH caMKaMH napa3HTa. n P n «ropH30HTajibHOH» nepeuane 
nepopajibHbiM nyTeM cnopbi MHxpocnopnjtHH MoryT KaKoe-TO BpeMH HaxojtHTbca bo BHern- 
Heh cpeue. 

«BepTHKajibHafl» nepeuana MHxpocnopHjtnH nponcxouHT jih6o TpaHCOBapnajibHbiM 
nyTeM, jih6o c ynacTneM napa3HTOB hjih THnepnapa3HTOB. CneuyioiueMy noKOJieHHio Hace- 
KOMbix-xo35teB MHKpocnopHjtHH nepeuaiOTCfl npH TpaHCOBapnajibHOH nepejjane cnoponjia3- 
moh, BBejteHHOH b pa3BHBaiomeecfl hhuo cnopaMH, HaxojunuHMHCH b nojiOBbix nyT^x caMKH, 
hjih >xe cnopaMH, nonauaiomHMH b HOBbix xo35ieB BMecTe c OTKJiajtbiBaeMbiMH b hhx anuaMH 
3HTOMOc}}aroB. 3th aea cnoco6a xapaKTepH3yioT nepejtany cnop nenocpejtCTBeHHO ot 
opraHH3Ma opraHH3My. OjtHaxo npH cnjibHOM 3apa>xeHHH MHXpocnopHjjHHMH nepBoro 
noKOJieHH5i 6eji5iHKH xaxaa-TO nacTb 3apa*eHHbix ryceHHU jjoxHBaeT, ne oxyxjiHBaacb, uo 
Bbixo^a H3 mhu ryceHHU BTOporo noxojieHHH, nocjie Hero norn6aeT h cjiyxHT eme ouhhm 
HCTOHHHKOM HX 3apa*eHHfl. TaXHM o6pa30M, H npH «r0pH30HTaJlbH0H», H npH «BepTHKaJlb- 
hoh» nepeuane MHxpocnopnuHH ujih hx cnop xapaxTepHO Jinmb KpaTKOBpeMeHHoe npe6bi- 
BaHne bo BHemneH cpeue. 

n P H hh3koh njiOTHOCTH nonyjiMUHH HaceKOMoro-xo3HHna npeo6jiauaeT TpancoBa- 
pnajibHaM nepeuana cjia6oBHpyjieHTHbix c})opM MHxpocnopnjtHH. C HapaoraHneM hhcjich- 
hocth xo3HHna h yBejinneHHeM njiOTHOCTH ero nonyjiHUHH HaHHHaeT jjOMHHHpOBaTb nepo- 
pajibHan nepeuana. B 3tom cjiynae npeHMymecTBO nojiynaiOT BbicoKOBHpyjieHTHbie cJjopMbi, 
Bbi3biBaioujHe 6biCTpyio rn6ejib HacexoMbix. YcHjieHHe BHpyjieHTHOCTH MHxpocnopnuHH 
V. mesnili HMeeT cjieucTBneM 3apax<eHHe eme uByx bhuob 6ejiflHOx — penHOH (P. rapae) h 
ropHHHHOH (P. daplidicae ), Ha KOTopbix Tax >xe, xax h Ha xanycTHOH 6ejiHHxe, napa3HTH- 
pyeT anaHTejiec. 

TaxHM o6pa30M, napa3HTapHafl CHCTeMa MHxpocnopnuHH V. mesnili oxBaTbiBaeT b 
Hamnx ycjiOBHHX nonyjiHUHH 6 bhuob HacexoMbix — napaxceHHbix xo3aeB, H3 xoTopbix 3 
othochtch x cbo6ouho x<HByuj,HM HemyexpbiJibiM HacexoMbiM (Lepidoptera), a 3 upyrnx — 
x napa3HTHpyiomHM Ha Bcex hhx nepenoHHaTOxpbuibiM Hymenoptera. 
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FIAPA3HTAPHA5I CHCTEMA flHKCEHHbIX MHKPOCnOPHflHH 
POflA AMBLYOSPORA 

MHKpocnopHflHH poixa Amblyospora napa3HmpyiOT b KpoBOCOcyninx jiByKpbuibix Hace- 
KOMbix, maBHbiM o6pa30M b KOMapax poua Aedes, MHorne H3 KOTopbix othoc5itc5i k 
MOHOBOJlbTHHHblM paHHeBeceHHHM BHUaM. FIOJlHblH UHKJI pa3BHTH5I 3THX MHKpOCnopHUHH 
npoTexaeT c ynacmeM jx Byx bhuob xo35ieB, othoc5huhxc5i k u ByM KjiaccaM mna Arthropo- 
da — HacexoMbix Insecta h paKoo6pa3Hbix Crustacea. Bnubi poua Amblyospora — ouhh H3 
HeMHOrHX MHKpOCnOpHflHH, >KH3HeHHbIH UHKJI KOTOpbIX XapaKTepH3yeTCfl HaJIHHHeM nojio- 
Boro npouecca, npoTexaiomero nyTeM njia3MoraMHH — cjih5ihh5i unToruia3Mbi usyx ouho- 
^aepHbix KjieTOK (no3UHHx MepoHTOB) c o6pa30BaHueM unanoKapnoHa, h 3 pa3Hbix cnopo- 
roHHH, 3aBepmaK)LUHXcfl o6pa30BaHueM 3 thiiob cnop (Hazard e. a., J985) (pnc. 3). 

2 mna cnop o6pa3yiOTC5i b KOMapax. OuHHOHHbie cnopbi H03eMHoro mna c unnjioKa- 
pnoTHHecKHM ^^epHbiM annapaTOM cj3opMHpyiOTC5i b nojiOBbix nyT5ix B3pocjibix caMOK. 
Menocnopbi (oKTOcnopbi c ouhhohhmmh 5iupaMH), 3aKjnoHeHHbie no 8 b cnopocj3opHbin 
ny3bipex, — b xcnpOBOM Tene jihhhhok caMUOB KOMapoB. 3-n Tnn cnop — TOHKOCTeHHbie 
TeTpacnopbi yuJiHHeHHO-rpymeBHUHOH cj3opMbi c ouhhohhmmh 5iupaMH, 3aKjnoHeHHbie b 
cnopoc|3opHbiH ny3bipeK, no5iBji5noTC5i TOJibKO b uonojiHHTejibHbix xo35ieBax — umuionax. 

CnopaMH H03eMHoro mna ocyLuecTBji5ieTC5i nocTOAHHaa TpaHCOBapnajibHan nepeuana 
napa3HTOB b nonynflunn KOMapoB. OKTOcnopbi, o6pa3yiOLUHec5i b orpoMHbix KOJinnecTBax b 
xnpOBOM Tene jihhhhok caMUOB nocjieuHero B03pacTa, 0CTai0TC5i nocjie rn6ejin xo35iHHa b 
BOUoeMe, noxa He nonajiyT b uonojiHHTejibHoro xo35WHa, pa3BHTne KOToporo o6biHHO He 
coBnauaeT c pa3BHTHeM jihhhhok KOMapoB, a nponcxojiHT 3HanHTejibHO no3>xe. H3-3a 
HeCOBnajieHHfl epOKOB pa3BHTH5I OCHOBHOrO H JIOnOJIHHTeJIbHOrO X035ieB JU13 6oJlbUJHHCTBa 
BHUOB aM6jIHOCnop JIOnOJIHHTeJIbHblH X035IHH He yCTaHOBJieH. 

CnopaMH, o6pa30BaBiuHMHC5i b uHKjionax, 3apa>KaiOTC5i (Tenepb yxce bcchoh cjieuyfonie- 
ro TOJia) JIHHHHKH KOMapoB MJiaUUJHX B03paCT0B. B 3THX JIHHHHKaX y MHKpOCnopHUHH B 
KOHue MeporoHHH ocyuiecTBJi5ieTC5i nojiOBOH npouecc, bo BpeMH KOToporo uHTonjia3Ma 
UByx ojmo^flepHbix kjictok cjiHBaeTCH, a hx 5iupa c6jiH>KaK)TC5i h, TecHO npnjieran upyr k 
upyry, o6pa3yiOT unanoKapnoH. flnnjiOKapHOTHHecKHe CTajiHH bo B3pocjibix caMKax pa3BH- 
BaiOTCH b cnopbi TpaHcoBapnajibHon nepeuann, HMeioiune KpynHbie 5iupa h KopoTKHe, 
omocHTejibHo TOJicTbie noji5ipHbie TpyGKH. B noTOMCTBe 3thx caMOK (onflTb Ha cjieuyimuHH 
rou) CHOBa o6pa3yeTca 2 Tnna cnop. FIojiHbiH uhkji pa3BHTH5i y pa3Hbix bhuob MHKpocno- 
Phjihh ponA Amblyospora peajiH3yeTC5i b pe3yjibTaTe 3apaxceHHM ojjHoro noKOJieHH5i uhkjio- 
noB h ouHoro hjih usyx noKOJieHHH ocHOBHoro xo35iHHa — KOMapa. CneuoBaTejibHO, uhkji 
pa3BHTH^ B OUHOM CJiyHae BKJHOHaeT UByX HJieHOB napa3HTapHOH CHCTeMbI (OCHOBHOrO H 
UonojiHHTejibHoro xo35ieB), h ero moxcho Ha3BaTb duKcenHbiM deynnemibiM, a b upyroM — 
yCJlOBHO 3 HJieHOB (2 noKOJieHHH OCHOBHOrO H UOnOJlHHTeJlbHblH X035IHH), HTO n03B0J15ieT 
ero Ha3BaTb duKcenHbiM mpexHJieHHbiM. 

B uaHHOH napa3HTapHOH CHCTeMe KaK y ochobhoto, TaK h y uonojiHHTejibHoro xo35iHHa 
He Bbi^BjieHa «ropH30HTajibHan» nepeuana m h Kpoc nop hjih h ot oco6h k oco6h. «Bepm- 
KajibHa^» nepejiana ocyLuecTBJi5ieTC5i nacTHHHO 3apaxceHHbiMH caMKaMH, nacTHHHO (npn 

yCJlOBHH HeTKOrO HepejIOBaHHH pa3BHTH5I napa3HTOB B pa3HbIX BHJiaX X035ieB) - JlHHHHKa- 

MH caMUOB OCHOBHOTO X035IHHa H 0 C 06 flMH JIOnOJIHHTeJIbHOrO X03HHHa. 

K HHCJiy CBoeo6pa3Hbix oco6eHHOCTen napa3HTapnbix chctcm aM6jinocnop cjieuyeT 
omecTH to, hto hx cjjyHKUHOHHpoBaHHe He npeKpaujaeTCH npn pa3pbiBe apeajiOB ochobho- 
ro h jionojiHHTejibHoro xo35ieB. FIonyji^uH^ napa3HTOB npojiojixcaeT yjiep>KHBaTbc^ b no- 
nyji^uHH ocHOBHoro xo3^HHa 6jiarouapfl h a jihhhk> TpaHcoBapnajibHon nepeuann. FIosTOMy 
napa3HTapHbie CHCTeMbi Tex bhuob aM6jinocnop, KOTopbie MoryT coxpaHHTbc^ b nonyji^unn 
CBoero xo3^HHa 6jiarojiap^ TOJibKO TpaHCOBapnajibHOMy nyTH nepejiann, moxcho Ha3BaTb 
<paKyjibmamu6HbiMu duKceHHbiMu cucmeMaMu (TepMHH npejuioxeH A. H. rpaHOBHneM). 

B HacTOfliuee BpeM^ HeT y6ejiHTejibHbix jiOKa3aTejibCTB Toro, hto jionojiHHTejibHbiMH 
xo35ieBaMH omejibHbix bhuob poua Amblyospora no BceMy apeajiy ochobhwx xo3^eB 

(KOMapoB) 51 BJ15IHDTCH OJIHH H Te >Ke BHJIbI UHKJlOnOB. HeJlb35I HCKJHOHHTb, HTO npH OHeHb 
innpoKOM apeajie ocHOBHoro xo3^HHa b pa3Hbix pernoHax uonojiHHTejibHbie xo3^eBa, 
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Phc. 3. CxeMa anKceHHoro >KH3HeHHoro UHKJia MHKpocnopHaHH Amblyospora sp. b oco6ax KOMa- 

pa (7) h b oco6h uHK^ona (2). 

()m, dc , dc6, den — anruioKapHOTHHecKHe CTaxiHH >KH3HeHHoro HHKJia; c — cnopa; TeMHbiii xpecT — nojiOBOH 
nponecc; a — uHpKyjiauna MHxpocnopHj3HH TOJibKO nepe3 xoMapoB; 6 — ynacTne iiHXJionoB b unpKyjiauHH 

MHKpOCnOpHAHH. 

OcTajibHbie o6o3HaneHHH Taxne >xe, xax Ha pnc. 1. 

Fig. 3. Scheme of the dixenous life cycle of the microsporidian Amblyospora sp in a mosquito (7) 

and cyclops (2). 

Hcnojib3yeMbie o^hhm h tcm ace bh^om MHKpocnopnaHH, MoryT npnHaaaeacaTb k pa3HbiM 
BwaaM. Ecjih ynecTb TaKace h to, hto ana HeKOTopbix BnaoB MHKpocnopnaHH b KanecTBe 
xo3aeB H3BecTHO asa nan Tpn Bnaa KOMapoB, sto eme 6oaee yBeanHHBaeT B03MoacHOCTb 
BOBaeneHHa b napa3HTapHyK) CHCTeMy HOBbix aonoaHHTeabHbix xo3aeB. OaHaKO b HacToa- 
luhh MOMeHT Han6oaee pacnpocTpaHeHO MHeHHe o tom, hto sth MHKpocnopnaHH KOMapoB 
y3KOcneuHc[3HHHbi b OTHomeHHH KaK ocHOBHoro, TaK h aonoaHHTeabHoro xo3aeB. IlosTOMy 
napa3HTapHyio CHCTeMy MHKpocnopnaHH poaa Amblyospora mo>kho npeacTaBHTb KaK 
cocToamyio H3 nonyaaunH oaHoro BHaa ochobhoto xo3anHa (KOMapa) h oaHoro Bnaa 
aonoaHHTeabHoro xo3anHa (unKaona) (pnc. 4). 
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nAPA3HTAPHAfl CHCTEMA MMKPOCnOPMflMH 
POflA METCHNIKOVELLA 


MHKpocnopH^HH pojta Metchnikovella napa3HTHpyioT b jtpyrnx napa3HTHHecKHX ojiho- 
KJieTOHHbix opraHH3Max — rperapHHax. Mo>kho npeanonoxHTb, hto hmchho pa3BHTHe b 
jtpyrnx npOTHCTax onpejtejmeT Taxyio 6HOJiorHHecKyio oco6eHHOCTb sthx MHKpocnopnjtHH, 
Kax oneHb KOpOTKHe xH3HeHHbie mfKJibi, Sjiarojtapa KOTOpbiM ohh ycneBaiOT 3aBepiuHTb 
pa3BHTHe b o^HOKjieTOHHOM xo3^HHe. Bee CTa^HH HMeiOT o^HHOHHbie smpa. 3aBepiuaeTCM 
pa3BHTHe ^ByMM THnaMH CnOpOrOHHH C 06pa30BaHHeM B KOHUe KaXflOH MeJlKHX C(}3epH- 
necKHx cnop c kopotkhmh nojmpHbiMH Tpy6xaMH. Cnopbi, o6pa3yiOLUHecM b 6ojibiuoM 
HHCJie H3 MHorosmepHoro ruia3MO^HH, 3aKJiK)HeHbi b TOHKOCTeHHyK) Baxyojib, a cnopbi, 
pa3BHBLUHeCM H3 nJia3MO^HM C He6oJlbLUHM HHCJIOM fljjep, - B TOJICTOCTeHHyK) yjtJIHHeHHO- 

OBajibHyio uncTy (Vivier, 1975) (pnc. 5). 

flaHHbie, HaKonjieHHbie k HacToameMy BpeMeHH, roBOpflT b nojib3y y3Kon cneuHc}3HH- 
HOCTH 3THX MHKpOCnOpH^HH. Hx nOJIHblH UHKJI OCymeCTBJIfleTCfl B OflHOM X03MHHe, HTO 
no3BOJiMeT paccMaTpHBaTb nx Kax MOHOKceHHbix napa3HTOB (pnc. 6). fljia Hac caMbiM 
HHTepeCHbIM (}3aKTOM B 3TOH napa3HTapHOH CHCTeMe 6bIJ10 TO, HTO 06fl3aTeJlbHbIM yCJlOBHeM 
ee CymeCTBOBaHH5I H HOpMajIbHOrO c})yHKHHOHHpOBaHH5I flBJlfleTCfl cj30pMHp0BaHHe H (}3yHK- 
UHOHHpOBaHne jtpyron napa3HTapHOH cncTeMbi — cncTeMbi, o6pa30BaHHon nonyjiMunen 
rperapnH (napa3HTOB) n nonyji^unen nojmxeT (hjih cnnyHKyjiH#) — xo3aeB sthx rperapnH. 

BonpOCbl TepMHHOJIOTHH 

BTopaa uejib Hamen paSoTbi — ouemca bo 3 mo*hocth Hcnojib30BaHH5i o6menapa3HTO- 
JIOTHHeCKOH TepMHHOJIOTHH (floGpOBOJlbCKHH H Jtp., 1994; TpaHOBHH, 1996, 1999), /JJIfl 
onHcaHHH napa3HTapHbix chctcm MHKpocnopnjtHH Ha GnoueHOTHnecKOM ypoBHe 

JlocTaHOBKa Bonpoca 6buia Bbi3BaHa TpeMa npHHHHaMH. Bo-nepBbix, Mbi nocHHTajiH 
Heo6xojiHMbiM onpejiejiHTb npejjejibi «yHHBepcajibHOCTH» TepMHHOB, npejtJioxeHHbix jyia 
onncaHHA napa3HTapHbix chctcm, ajtpo KOTopbix cocTaBjiaioT MHOTOKjieTOHHbie opraHH3Mbi 
CO CJIO^KHblMH HHKJiaMH pa3BHTHH (b HaCTHOCTH, TpeMaTOflbl H UeCTOflbl), H OHCHHTb 
B03M0XH0CTb HX HCn0Jlb30BaHHfl JJJlfl XapaKTepHCTHKH napa3HTapHbIX CHCTeM, o6pa3yeMbIX 




Phc. 5. CxeMa mohokcchhoto UHKJia pa3BHTHH MHKpocnopnaHH Metchnikovella sp. b rperapHHax. 

iui — MHoroaaepHbiH njia 3 Moann, n — uncra; no BepTHKann pacnojioxeHbi 2 oco 6 n xo 3 HHHa (rperapnHbi) 
b ozihom rnnepxo 35 iHHe (nojinxeie), no ropn 30 HTajin — b pa 3 Hbix ocodax rnnepxo 35 iHHa. 

OcTaabHbie o6o3HaHeHna Taicne xe, xax Ha pnc. 1, 3. 

Fig. 5. Scheme of the monoxenous life cycle of the microsporidian Metchnikovella sp. in gregarines. 
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Phc. 6. rHnepnapa3HTapHa^ CHCTeMa mohokcchhoh MHxpocnopHflHH Metchnikovella sp. 

1 — nonyjiHUHH rHnepxo3HHHa (nojiHxeTbi); 2 — nonyjumHH o6jiHraTHoro napa3HTa nojiHxeTbi (rperapHHbi) — 
xo3HHHa MHKpocnopHjiHH ; 3 — nonyjuiuHJi rHnepnapa3HTa; a — He3apa)KeHHbie nojiHxeTbi; 6 — nojiHxeTbi, 
HHBa3HpoBaHHbie rperapHHaMH; e — nojiHxeTbi, HHBa3HpoBaHHbie rperapHHaMH, KOTopbie, b cboio onepeab, 3apa- 

aceHbi MHKpocnopHaHJiMH. 

Fig. 6. The hyperparasitic system of the microsporidian Metchnikovella sp. 


BHyTpHKjieTOHHbiMH napa 3 HTHHecxHMH npoTHCTaMH (b HaiueM KOHKpeTHOM cjiynae mhx- 
pocnoptmuflMH). 

Bo-BTOpbIX, MbI CTOJlKHyjlHCb C TeM, HTO CaMblH 6a30BbIH H3 paCCMaTpHBaeMbIX TepMHHOB 
«napa 3 umapnaji cucmeMa» He oG^eMneT nojiHOCTbio onncbiBaeMoro Ha 6HOueHOTHHecKOM 
ypoBHe iiBjieHHH h HeBOJibHo HrpaeT pojib «npoKpycTOBa jio>xa», OTcexaa xaxne-TO ero 
CTopoHbi, hto yxce paHee oneHb noxtpo6HO 6buio o6cy>x^eHO floGpoBOJibcxHM h ,ap. (1994). 

B-TpeTbHX, TepMHHbl, HCnOJlb3yeMbie XtJ15I 0603HaHeHHfl Tex HUH HHbIX flBJieHHH HJ1H 
npoueccoB, xapaxTepH3yiomHX napa3HT0-X035iHHHbie B3aHMOOTHoiueHH5i Ha nonyjumHOH- 
HOM H 6HOUeHOTHHeCKOM ypOBHflX, B pa3HbIX flHCUHnJlHHaX 6H0J10ITIH CymeCTBeHHO pa3JTH- 
natOTCM. 3 to o6cTOflTejibCTBO Tpe6yeT cneunajibHoro aHajiH3a BCTpenaiomerocfl b jiHTepa- 
Type TepMHHOJiorHHecKoro annapaTa. 

llepBaH npo6jieMa 6buia CB^naHa c Heo6xoxtHMocTbio xtaTb o6o3HaneHHe coBOxynHOCTH 
BHyTpHKJieTOHHbIX napa3HTOB, pa3BHBaK)HtHXC5I B KOHKpeTHOH OCo6h X035IHHa. AHaJlH3Hpy5I 
H3BecTHbie HaM ^aHHbie, Mbi npHuuiH k BbiBoxty, hto Taxwe rpynnHpoBKH MHKpocnopHxtHH 
He paBHOuenHbi Mexgjy co6oh h hx TpyaHO o6o3HaHHTb oxihhm TepMHHOM. 

JXna 6oJlbLUHHCTBa MHKpOCnOpHXtHH XapaKTepHa HHBa3H5I C MHOXCeCTBeHHbIMH nepBHH- 
HbiMH onaraMH h ojjHOBpeMeHHbiM HanHHHeM b xaxgjoH 3acejnieMOH xjieTxe Bcex CTaxtHH 
pa3BHTH5I OT npOAOJl>KaK)U|HX fleJlHTbCfl MepOHTOB^O C03peBaK)U|HX H 3peJlbIX cnop. ToJlbKO 
npn nojiHOM HcnepnaHHH 3HepreTHHecxHX pecypcoB 3apa>xeHHOH xjieTXH, tkbhh hjih 
opraHa >KHBOTHoro-xo3HHHa napa3HTbi nojiHOCTbio nepexoxtaT k cnoporoHHH. rpynnHpoBKH 
noxto6Horo poxta, oneBH^HO, cjiextyeT Ha3biBaTb jiOKajibHbiMU nonyjvn\ujiMU. 

TepMHH BeKjieMHLueBa (1956) MUKpononyjuiijUJi (He3aBHCHMaa nonyjumHfl b mhxpo6h- 
OTone, HanpHMep b oco6h HacexoMoro, cnoco6Haa k BOcnpoH3BOflCTBy, noxa stot MHxpo- 
6HOTon cymecTByeT), ho HameMy mhchhio, Mor 6bi 6biTb Hcnojib30BaH b OTHomeHHH 
MHXpOCnOpHAHH, Cn0C06HbIX X ayTOHHBa3HH H BbI3bIBaK)LUHX npH 3aBepiiieHHH XtJlHTeJlbHO 
Texymero 3a6ojieBaHH5i reHepajiH30BaHHyio HHBa3Hio. 

OflHaxo y xtHXceHHbix MHxpocnopHXtHH, c 3 pa 3 HbiMH THnaMH cnoporoHHH, cymecTByeT 
neTxaa CBA 3 b xaxgjoro H 3 cnoporoHajibHbix 3 TanoB pa 3 BHTHA, 3 aBepuiaK)mHxcfl o 6 pa 30 Ba- 
HHeM M 0 p(} 30 J 10 rHHeCXH H CjtyHXUHOHaJlbHO pa 3 JlHHHbIX Cnop, C napa 3 HTHpOBaHHeM b onpe- 
aejieHHOM xo 3 AHHe. 06 pa 30 BaHHe TeTpacnop, npextHa 3 HaneHHbix .ona 3 apa>xeHHfl jihhhhox 
xoMapoB, npoHexoxtHT b UHXJionax; oxTOcnop, 3 apa>xaiomHX uHXJionoB, — b jiHHHHxax 
caMHOB xoMapoB; oflHHOHHbix cnop, nepeaaiomHX napa 3 HTOB noTOMCTBy, — bo B 3 pocjibix 
caMxax 3thx HacexoMbix. B stom cjiynae npocjiexcHBaeTca aHanornfl c (pa 306 biMU zpynnaMu 
nOnyjlflUHH y TpeMaTOXt. FIoSTOMy y MHXpOCnopHXtHH CO CJlOXCHblMH UHXJiaMH pa 3 BHTH 5 I Mbi 
CHHTaeM bo3moxch biM BbmejiHTb spynnu cnopozonajibHOZo 3 mana , xaxgjaa H 3 xoTopbix, 
HMea cboh Mopc})oc})yHxuHOHajibHbie h sxojiorHHecxne xapaxTepHCTHXH, npextCTaBjieHa 


486 






CTa^HflMH ot cnoporuia3Mbi uo cnopbi ouhoto H3 cnoporoHajibHbix 3TanoB, npoxojuimHx b 
KOHKpeTHOM X035IHHe. B TaKOM CJiyHae B OTHOLLJeHHH MHKpOCnOpH^HH CO CJlOvKHbIMH 
UHKJiaMH pa3BHTHH moxcho roBopHTb He o (pa3060u cmpyKmype hx nonyjiflUHH, a o 
cnopozouajibuou cmpyKmype , xorua nojiHbin >KH3HeHHbiH uhkji BKJnonaeT Hecxojibxo pa3- 
JlHHHblX CnOpOrOHHH. 

Ecjih cymecTByiomee onpeuejieHne zeMunonyjimiuu — «rpynna ocoGen ouHoro BHua, 
HaxojuimHxcfl Ha ouhoh (Jme >KH3HeHHoro unxjia», npejyioxceHHoe EexjieMHmeBbiM 
(1960), ^onoHHHTb cjiOBaMH «hjih Ha ojjhom cnoporoHajibHOM 3Tane», to b stom cjiynae 
nOnyjlHUHK) MHXpOCnopHJJHH B Ka^KJJOM H3 nepeHHCJieHHbIX HaMH X03^eB MOXCHO Ha3BaTb 
MUKpozeMunonyjunjueu. nocjieuHflfl, no EexjieMHLueBy (1959), sto «oco6bin Tnn jioxajib- 
HOH reMHnOnyH5IUHH HeKOTOpbIX napa3HTOB CO CJIOXCHbIM UHKJIOM pa3BHTH5I, OTJlHHaiOmHH- 
ch CBoen cnoco6HOCTbio caMopenpojjyxuHH b oco6h xo35iHHa». 

HaM KaXCeTCfl HHTepeCHbIM TO oGcTOHTeJlbCTBO, HTO GoJIbLUHHCTBO TepMHHOB, npeAJlO- 
xceHHbix ujia onncaHHM napa3HTapHbix chctcm MHoroKJieTOHHbix napa3HTOB co cjioxHbiMH 
UHKJiaMH pa3BHTHM, HaXOflHT CBOH aHaJlOrHH H MOXCeT 6bITb HCnOJlb30BaHO npH OnncaHHH 
napa3HTapHbix chctcm unxceHHbix y3xocneuH(|3HHHbix MHxpocnopnjiHH, ho c hx noMombio 
TpyuHO oxapaKTepH30BaTb napa3HTapHbie cncTeMbi, o6pa3yeMbie MOHOKceHHbiMH uinpoxo- 
CneUH^DHHHblMH (jjOpMaMH. 

HeoGxouHMOCTb pacuiHpeHHH hohhthh TepMHHa napa3umapHan cucmeMa (npn ero 
Hcnojib30BaHHH Ha GnoueHOTHHecKOM ypoBHe) Mbi nonyBCTBOBajin BnepBbie npn onncaHHH 
cncTeMbi, rue MHxpocnopnuHH BbiCTynaiOT b pojin rnnepnapa3HTOB, a hx xo35ieBa npeucTaB- 
jhhot co6oh oGjinraTHbix napa3HTOB (rperapHHbi, MHxcocnopnuHH, napa3HTHHecxHe HHcjjy- 
3opHH, TpeMaTOUbi, jieHTOHHbie nepBH, napa3HTHHecKHe HaceKOMbie) upyrnx MHoroxjieTon- 
HblX XCHBOTHbIX. 

Xo3^eBa 3 thx oGjinraTHbix napa3HTOB, no onpeuejieHHio BeKJieMHuieBa, b napa3HTap- 
HyK) CHCTeMy caMHX MHKpocnopnuHH He bxojuit, Tax xax MHxpocnopnuHH b hhx He 
napa3HTHpyiOT. B to >xe BpeMH Taxne ocoGchhocth Ghojioitih, xax MnrpauHfl, paccejieHHe, 
BbiGop onTHMyMOB pa3BHTHH, cymecTBeHHbie h jyia oGjinraTHbix napa3HTOB, h ujia rnnepna- 
pa3HTOB, UeJIHKOM B03JI0)KeHbI Ha HX OCHOBHOrO X03HHHa. To eCTb «OTOpBaTb» 3TOrO 
«HeX035IHHa» OT napa3HTapHOH CHCTeMbI MHKpOCnOpHUHH npaKTHHeCKH HeB03M0)KH0, oco- 
6eHHo ecjiH Mbi paccMaTpHBaeM npoueccbi UHpxyjmuHH napa3HTOB b 6noueH03ax. 

HeoGxOUHMO npHHHMaTb BO BHHMaHHe H TO, HTO nou BJIHHHHeM 3apa)KeHHH MHKpOCnO- 
Phuhhmh, napa3HTHpyiomHMH Ha SHepreTHnecKHX CHCTeMax KjieTOK, no cyTH uejia, Taxoro 
xce oGjinraTHoro napa3HTa, xax ohh caMH, y nocjiejjHero cymecTBeHHO H3MeH5ieTC5i oGmch 
BemecTB, xoTopbiH Ha nepBbix 3Tanax pa3BHTH5i rnnepnapa3HTOB, xax npaBHjio, 3aMeTHO 
HHTeHCHcjjHUHpyeTCfl. YBejiHHeHHe SHepreTHHecxnx noTpeGHOCTen napa3HTa (xo35iHHa 
MHxpocnopnuHH) BCjieucTBne 3apa>xeHH5i rnnepnapa3HTaMH He MoxceT He cxa3biBaTbcn Ha 
ero xo35iHHe. TaxHM o6pa30M, xo3hhh «xo35iHHa MHxpocnopHUHH» npeBpamaeTca b «Bojih- 
Bapa, KOTOpblH UOJDKeH BbIHeCTH ABOHX», TO eCTb OH CTaHOBHTCH HCTHHHbIM ZUnepX03RUH0M 
MHxpocnopnuHH, BbicTynaiomeH b pojin ero rnnepnapa3HTa. Picnojib30BaHHe b jiHTepaType 
TepMHHa «super-host» npn onncaHHH napa3HTapHbix CHCTeM, b xoTopbix npncyTCTByeT 
rnnepnapa3HT, no HauieMy MHeHHio, He oneHb yaanHO. 

KpoMe Toro, napa3HTapHaM cncTeMa MHxpocnopH,aHH-rHnepnapa3HTa (h upyrnx rnnep- 
napa3HTOB jhoGoh npnpoubi) MoxceT B03HHKHyTb TOJibxo npn ycjiOBHH o6pa30BaHH5i napa- 
3HTapHOH cncTeMbi ee xo3HHHa. nosTOMy napa3HTapHyio CHCTeMy napa3HTa — xo35iHHa 
MHxpocnopnuHH MO)KHO Ha3BaTb nepeuHHOu , a caMOH MHxpocnopnuHH (h JiioGoro upyroro 
rnnepnapa3HTa) — emopunnou. BMecTe >xe ohh o6pa3yiOT zunepnapa3umapHyw cucmeMy 
(pnc. 6). nou TepMHHOM «zunepnapa3umapHaji cucmeMa» Mbi noHHMaeM (JiopMy cocymecT- 
BOBaHHH UByx napa3HTapHbix chctcm, oGTeuHHeHHbix nonyjiHUHen BHjja, npeucTaBJiniomero 
co6oh napa3HTa b ouhoh h xo3HHHa b upyron napa3HTapHOH cncTeMe. 

Flo HauieMy MHeHHio, zunepnapa3umapuaji cucmeMa Bnojrne MO^xeT paccMaTpHBaTbcn 
xax nacTHbin cjiynan napa3HTapHOH cncTeMbi, npeucTaBjiflfl co6oh HBjieHne Toro xce nony- 
JIHUHOHHOrO ypoBHH. 

B 3amHTe cejibcxoxo35iHCTBeHHbix pacTeHHH Gojibuioe BHHMaHHe yuejineTCH cncTeMaM, 
o6pa3yeMbiM xopMOBbiM pacTeHneM, HaceKOMbiM-(J)HTO^)aroM h HacexoMbiM-SHTOMO^aroM. 
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B 3thx CHCTeMax b nepByio onepe^b paccMaTpHBaiOTCfl TpocfiHHecxHe cbshh Bcex Tpex 
opraHH3MOB, BCJie^CTBHe Hero ohh nojiyHHjiH Ha3BaHHe mpuompocpoe. Ecjih c Taxnx 
no3HU,HH oueHHBaTb rHnepnapa3HTapHyio CHCTeMy, to OHa Taxxce npe^CTaBJifleT coGoh 
THriHHHblH mpuompocj). 

K rHnepnapa3HTapHOH CHCTeMe, no HarneMy MHeHHK), Hejib3H OTHecTH napa3HTapHyio 
CHCTeMy MHKpocnopH^HH Vairimorpha mesnili , pa3BHBaiomeHCfl b napa3HTax h b rnnepna- 
pa3HTe xanycTHOH GejiflHxn. Tax xax b stom cjiynae ocHOBHbiM xo3ahhom ABJiaeTCfl oahh 
bha HacexoMoro. 

npexc^e neM nepenTH k oGcyxcaeHHio flpyrnx cjiynaeB, xoraa npn onHcaHHH napa3HTap- 
HblX CHCTeM MHKpOCnOpH^HH Ha GHOUeHOTHHeCXOM ypOBHe MbI nonyBCTBOBaJlH XCeCTKOCTb 
paMOK TepMHHa BeKJieMHmeBa, HMeeT cmmcji BepHyTbca k onpeflejieHHio napa3HTapHon 
cncTeMbi, npeAJioxceHHOMy ApyrnMH aBTopaMH, bctpcthbujhmhch c TeMH xce npo6jieMaMH. 

B o6cTOHTejibHon pa6oTe floGpOBOJibcxoro h ,ap. (1994) npe^npHH^Ta nonbiTxa cymecT- 
BeHHo pacmnpHTb TepMHH, npe/yioxceHHbin B. H. BeKJieMHmeBbiM: «3Ta opraHH30BaHHaH 
nonyjiHunen napa3HTa CHCTeMa ...BKjnoHaeT b ceGa xpoMe nonyjniUHH xo35ieB h ^pyrne 
BH^bi xcHBOTHbix h pacTeHHH, a Tax>xe jno6bie chctcmm h jiio6bie oG^exTbi, sxojiorHHecxn 
CBH3aHHbie c nonyjiflUHAMH napa3HTa h ero xo35ieB» (c. 38). npH stom aBTOpbi cneunajibHO 
oroBapHBaioTCH, hto HeoGxoflHM HOBbin cneuHajibHbin TepMHH (floGpOBOJibcxHH h Ap., 
1994). 

Kax h b /jpyrnx no/joGHbix cjiynaflx, B03HHxaeT STHHecxaa npoGjieMa: hto xoppexTHee h 
npaBHjibHee — pacumpaTb, to ecTb H3MeHHTb, coAepxcaHHe paHee npe;yio>xeHHoro TepMHHa 
hjih BBO^HTb hobmh, Gojiee nojiHO h 6ojiee tohho onHCbiBaiomnn H3ynaeMoe ABjieHne? 

flo OTBeTa Ha stot Bonpoc Mbi paccMOTpHM jjpyrne napa3HTapHbie CHCTeMbi MHxpocno- 
pH^HH, oco6eHHOCTH CTpyxTypw xoTopbix cnoco6Hbi noacHHTb, noneMy stot Bonpoc 
BooGme B03HHxaeT, xoraa paccMaTpHBaiOTca cbjhh napa3HTOB c jipyrHMH (xpoMe xo3^eB) 
XCHBOTHbIMH Ha 6HOUeHOTHHeCXOM ypOBHe. Mbi XOTHM o6paTHTb BHHMaHHe Ha Tex >XHBOT- 
Hbix, xoTopbie, He Gyjjynn xo3JieBaMH MHxpocnopnjjHH, nocTOAHHO ynacTByiOT b npoueccax 
sjiHMHHauHH h/hjih pacnpocTpaHeH ha noc/ieAHHx hjih cnocoGcTByiOT 3apa>xeHHio xo3flHHa 
MHxpocnopnjiHHMH xax hx HaxonHTejiH (pe3epBaTopbi) hjih hx nepeHOCHHXH. 

Tax, HanpHMep, oneHb HHTepecHbiMH, Ha Ham B3ni5ra, abjiaiotch ^aHHbie no sxcnepn- 
MeHTajibHOMy 3apaxeHHio pbi6 MHxpocnopnjjHflMH. fleBATHnnibie xojnomxH Pungitius pun- 
gitius , coflepxcaBinHecM b axBapnyMe, b Bojjy xoTOporo jioGaBJifljiH B3Becb cnop MHxpocno- 
pn^HH Glugea anomala , xax npaBHjio, He 3apa>xajmcb napa3HTaMH. llocjie noMemeHHA b 
axBapnyM jjacfjHHH, xoTopbie caMH MHxpocnopnflHflMH He 3apa>xaiOTCfl, ho HaxanjiHBaioT b 
CB oeM cf)HjibTpOBajibHOM annapaTe cnopbi, npoH3om.no ycnemHoe 3apa>xeHHe pbi6, nHTaB- 
lhhxca 3thmh ^acfjHHHMH (BopoHHH, 1983) (pnc. 7). He HCXJHoneHO, hto xojinnecTBO cnop, 
HaxonjieHHbix ^acfjHHen, npe/iCTaBnnjio coGoh A03y, HeoGxoflHMyio ajih ycnemHOH HHBa3HH 
xojholuxh. B 3tom cjiynae ycnemHoe 3apa>xeHHe pbi6 MHxpocnopnflHflMH 6buio oGecneneHO 
flacjDHHflMH. TaxHM o6pa30M, o6pa30BaHHe napa3HTapHOH CHCTeMbi b xaxon-TO Mepe 3aBH- 
cejio ot BH^a, He Bxo/wmero, no onpe/jejieHHK) BexjieMHmeBa, b 3Ty CHCTeMy. 

He MeHee BaxcHyio pojib b coxpaHeHHH napa3HTapHbix chctcm MHxpocnopH^HH nrpaioT 
bham xcHBOTHbix, cnocoGcTByiomHe hx pacnpocTpaHeHHio no apeajiy xo3flHHa. Tax, Hanpn- 
Mep, HexoTOpbie napa3HTHHecxne h xnmHbie HacexoMbie, a Tax>xe HacexoMosmHbie nTHUbi 
cnocoGcTByioT nepeHOcy napa3HTOB ot o/jhoh H30JiHp0BaHH0H nonyjiHUHH HacexoMoro-xo- 
3HHHa x Apyron (pnc. 8). HeMeuxnn Hccjie^OBaTejib UBejibcJjep (Zwolfer, 1927) ccbuiaeTca 
Ha paGoTy, sxcnepHMeHTajibHo no/iTBepAHBmyK), hto cnopbi MHxpocnopH^HH npoxo^flT no 
XHmeHHHXy HaceXOMOfl/lHbIX nTHU, He Tepflfl CBOeH HHBa3HOHHOCTH, H MOryT CJiyXCHTb 
hctohhhxom 3apaxceHHM hobmx jioxajibHbix nonyji^uHH CBoero cneunc|)HHHoro xo3HHHa. 

M3MeHeHHH B oxpacxe nOXpOBOB y HHBa3HpOBaHHbIX MHXpOCnOpH^HHMH BOAHbIX c|)OpM 
HacexoMbix h paxooGpa3Hbix nacTO npHBOAHT x H3GnpaTejibHOMy Bbie^aHHio hx xhu^hmmh 
H acexoMbiMH hjih pbiGaMH. Tax, HanpHMep, 3apa>xeHHbie MHxpocnopHAHHMH ^ac^HHH 
HMeiOT Gejiyio oxpacxy Tejia, ^ejiaioujyK) hx Gojiee 3aMeTHbiMH no cpaBHeHHio c nojiynpo- 
3panHbiMH 3,n,opoBbiMH ocoGhmh, h b nepByio onepe^b noe^aioTCH pbiGaMH. B pe3yjibTaTe b 
B o^oeMax c GoraTon HXTnocfiayHOH 3apaxceHne ^a^HHH oGmhho GbiBaeT e^HHHHHbiM, a npn 
OTcyTCTBHH pbiG AOCTHraeT 18 % h Gojiee (BopoHHH, 1991). 
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Phc. 7. 3nnnapa3HTapHafl CHCTeMa Glugea anomala c ynacTHeM aacjmHH KaK HaKonHTejieH (pe3epBa- 

TOB) HHBa3HOHHOH a03bl CnOp. 

1 — nonyjumHsi kojhoihkh; 2 — nonyjiauHfl fla(j3HHH; TpeyrojibHHKH — HHBa3HOHHaa acm cnop, HaKonjieHHaa 

aacj^HHHMH. 

OcTajibHbie o6o3HaneHHa Taxwe ace, KaK Ha pwc. 2. 

Fig. 7. The epiparasitic system of Glugea anomala with a participation of the water fleas as accumu¬ 
lators (reservoirs) of an invasion dose of spores. 

M3MeHeHHe nOBejteHHfl HHBa3HpOBaHHbIX MHKpOCnOpHJtHflMH HaCeKOMbIX TaiOKe npOBO- 
unpyeT xhluhhkob Ha HanajteHHe. JIhhhhkh KpoBOCOcyiitHx KOMapoB, Tepjnomne npn 
3apaxceHHH MHKpocnopnztHflMH cnoco6HOCTb k 6biCTpoMy norpyxceHHio no# BOjty, nepBbiMH 
BbiejtaiOTCH JIHHHHKaMH CTpeK03 H flpyTHX XHLUHbIX HaCeKOMbIX. BOJlbHbie MHKpOCnOpHJtHO- 
30M 6a6oHKH xanycTHOH 6eji5tHKH HaHHHaioT OTKJiaAbiBaTb HHua He Ha hhxchiok) CTopoHy 
jiHCTbeB pacTeHHH, a Ha BepxHioio, hto ztejiaeT hx jierKO 3aMeTHbiMH jxnn HaceKOMOsmHbix 
nTHU. 

K coxca^eHHK), SKcnepnMeHTajibHbix pa6oT no BbiflCHeHHio cyab6bi cnop, 3arjioneHHbix 
3THMH XHIUHHKaMH, He npOBOZtHJlOCb, nOSTOMy nOKa MbI MO)KeM TOBOpHTb TOJlbKO o 
noTeHLtnajibHOH 3JiHMHHauHH, a He o pacnpocTpaHeHHH MHicpocnopn^tHH. OjtHaKO h pacn- 
pocTpaHeHHe napa3HTOB, h hx 3JiHMHHauH5i — npoueccbi, nrpaiomHe nonoxcHTe^bHyK) hjih 
OTpnuaTejibHyK) pojib b nozmepxcaHHH ycTOHHH booth napa3HTapHbix CHCTeM, Tax xax b 
oztHHx cjiynaflx ohh o6ecneHHBaK)T coxpaHHOCTb nonyjiauHH napa3HTOB, b ztpyrnx — 
>KHB0THbIX-X035ieB. 

flaxce 3 th HeMHorne npHMepbi noKa3biBaioT, hto Ha 6noueHOTHHecKOM ypoBHe b cj)yHK- 
UHOHHpOBaHHH napa3HTapHbIX CHCTeM MHKpOCnopHAHH 6oJIbUjyK) pOJlb MOryT HrpaTb BHflbl 
xcHBOTHbix, He Bxoztflmnx, no onpe^ejieHHK) EeKjieMHineBa, b napa3HTapHyio CHCTeMy. Flo 
HameMy mhchhio, nonyjiHUHH Taxnx >khbothbix, HrpaiomHx 3HaHHTejibHyio pojib b paccene- 
hhh MHKpocnopnjtHH no apeajiy xo3flHHa, b ycnjieHHH pe3yjibTaTHBHOCTH 3apaxceHHH xo3H- 
HHa h jtaxce b 3JiHMHHauHH napa3HTOB mo>kho Ha3BaTb oKOJionapa3umapHou (nepunapa3u- 
mapnou) cucmeMou. 



Phc. 8. 3nnnapa3HTapHa^ CHCTeMa MHKpocnopnaHH Vairimorpha mesnili c ynacTHeM nepeHOCHH- 

KOB - HaCeKOMOflaHbIX nTHLt. 

1A, IE — nonyjiHHHH KanycTHOH SejiaHKw; 2 — nonyjnmHH nepeHOCHHKOB. 

OcTajibHbie o6o3HaneHHa TaKHe ace, KaK Ha pnc. 2. 

Fig. 8. The epiparasitic system of the microsporidian Vairimorpha mesnili with a participation of 

vectors — insectivorous birds. 
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Phc. 9. Cynepnapa3HTapnaH cncreMa MHKpocnopnaHH. 

CruioiuHbiMH jihhhhmh orpaHHMeHbi nonynauHH MjieHOB napa3HTapHOH CHCTeMbi, nyHKTHpOM — MJieHOB 3nnna- 
pa3HTapHOH CHCTeMbi; nonynauHH: 1 — napa3HTa, 2 — napaKceHHbix xo3»eB, 3 — xHLUHHKa, 4 — nepeHOCHHKa, 
5 — HaKonHTe^a; a — B3aHMOjieHCTBHe nonynauHH b paMKax napa3HTapHOH CHCTeMbi; 6 — oaHOCTOpOHHee 
B03aeHCTBHe Ha napa3HTapHyio CHCTeMy; e — nepeaana napa3HTOB c ynacTHeM nepeHOCHHKOB h HaKonHTejieH. 

Fig. 9. The superparasitic system of microsporidians. 


Bo3BpamaflCb k TepMHHy BeKjieMHmeBa, cjiejjyeT OTMeTHTb, hto oh 6mji npejuioxceH 
aBTOpOM JJJIfl OnHCaHHfl B3aHMOOTHOLUeHHH napa3HTOB C )KHB0THbIMH-X035ieBaMH Ha nonyjifl- 
UHOHHOM ypOBHe. MMeHHO n03T0My Hejlb351 6bIJ10 O^KHJjaTb, HT06bI 3TO nOH5ITHe a^eKBaTHO 
OTpaxcajio cjio>KHbie B3aHMO,aeHCTBH5i nonyji5iuHH napa3HTOB h oxpyxcaiomHx hx opraHH3MOB 
Ha 6ojiee bmcokom, 6noueHOTHHecKOM ypoBHe. OjtHaxo TepMHH BeKjieMHmeBa BKjnonaeT b 
ce6fl Becb tot xpyr xchbothmx, 6e3 KOTopbix cymecTBOBaHHe napa3HTapHOH CHCTeMbi 
CTaHOBHTCfl HeB03M0)KHbIM, TO eCTb CHCTeMy, fleHCTBHTeJIbHO 0praHH30BaHHyK) CaMHM napa- 
3HTOM. XapaKTepHOH HepTOH napa3HTapHOH CHCTeMbi CJiy>KHT TO, HTO ee HJieHbl HaXOJJflTCfl B 
nocTOAHHOM B3aHMO,ii,eHCTBHH jtpyr c jtpyroM, npHo6peTafl KoajjanTauHH h KOHTpajjanTauHH, 
HanpaBjieHHbie Ha nojmepxaHHe ee CTa6njibHOCTH. FIo3TOMy Mbi CHHTaeM, hto TepMHH 
BeKjieMHmeBa jtojDKeH 6biTb coxpaneH b CBoeM nepBOHanajibHOM neTKOM h KOHKpeTHOM 
3HaneHHH, onncbiBaiomeM napa3HTapHyio CHCTeMy Ha nonyjniUHOHHOM ypoBHe. 

OjtHaxo, Kax noKa3biBaioT MHoroHHCjieHHbie Ha6jnojteHH5i, Ha 6noueHOTHHecKOM ypoB- 
He OTHOLUeHHfl napa3HTOB C XCHBOTHblMH HJIH flpyrHMH 6HOTHHeCKHMH (})aKTOpaMH, BXOJtfl- 
lljhmh b OKOJionapaiumapHyio cucmeMy h cooTBeTCTBeHHO He BxojtflmHMH b napa3HTapHyio 
CHCTeMy (no EeKjieMHmeBy), hocht coBepmeHHO jtpyron xapaKTep. OaKTHHecKH b okojio- 
napa3umapnou cucmeMe aHHyjinpyeTCfl opraHH3yioma5i pojib caMoro napa3HTa. Ero nepe- 
HOCHHKaMH b ojjhoh HacTH apeajia MoryT 6biTb ojihh *HBOTHbie, a jtpyron nacTH —jtpyrne, 
hjih xce ohh MoryT OTcyTCTBOBaTb BOo6me. To *e caMoe xacaeTca opraHH3MOB, ynacT- 
ByioujHx b 3jiHMHHauHH 3apa>xeHHbix napa3HTaMH oco6en xo3MHHa hjih caMHx napa3HTOB. 
B OKOJionapajumapHOu cucmeMe b otjihhhc ot napa3HTapHOH cymecTByeT ojjHOCTopoHHflfl 
CB5i3b — BjiH5iHHe npejjCTaBjifliomHx ee opraHH3MOB Ha napa3HTapHyio CHCTeMy h opraHH3y- 
iomero ee napa3HTa h OTcyTCTBHe npaMoro bjihahha napa3HTapHOH CHCTeMbi Ha 3th 
opraHH3Mbi. 
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McKjnoHeHHfl npeflCTaBjieHbi CHCTeMaMH TpHOTpoc£>a. H3 bcctho, hto b MHoroypoBHeBbix 
CHCTeMax nwiueBbix cbjbch napa3HTbi nrpaioT pojib c})aKTopoB, coxpaH5nomnx hhxchhh 
T pOCf)HMeCKHH ypOBCHb (KOHTpHMaBHHyC, 1982). Oco6eHHO 5ipKO 3TO npOHBJ15IeTCH npw 
3nH300TH5ix HacexoMbix, nepecTaiOLUHx noBpexAaTb xopMOBbie pacTeHHH. B 3toh CHCTeMe 
MO)KHO npOCJie^HTb flByCTOpOHHIOK) CBfl3bI BH£ H COpT KOpMOBOrO paCTCHHfl X035IHHa 
OKa3bIBaK)T CymeCTBeHHOe BJlHflHHe Ha pa3BHTHe MHKpOCnopHflHH, a 3KCTeHCHBHOCTb npo- 
HBjieHHH MHKpocnopH / aH03a — Ha ypoBeHb noBpexqjaeMOCTH pacTeHHH. Ho sto kslk pa3 tot 
cjiynafi, KOTopbiH moxcct 6biTb OTHeceH k rnnepnapa3HTapHOH CHCTeMe, to ecTb nacTHOMy 
cjiynaio napa3HTapHOH CHCTeMbi — flBjieHHio nonynauHOHHoro ypoBHfl. 

Flo HarneMy mhchhio, Ha 6HOueHOTHHecKOM ypoBHe moxcho roBopHTb o cynepnapasu- 
mapnbix cucmeMax. Taxne CHCTeMbi BKjnonaiOT «H / apo» — napa3HTapHyio CHCTeMy, coot- 
BeTCTByiomyK) onpe,ae.neHHK) BeKjieMHmeBa h cocToamyio H3 coBOKynHOCTH nonyjiflUHH 
xcHBOTHbix-xo35ieB, oSTeAHHeHHbix nonynauHeH napa3HTa h Haxo^flmnxcfl c Heio b cjioxc- 
Hbix B3aHMOOTHOiueHH5ix, h nepHc{3epHH — OKononapasumapnou cucmeMbi , npe^CTaBjieH- 
HOH nOnyjlflUHflMH XCHBOTHbIX H XipyrHMH 6HOTHHeCKHMH CJ)aKTOpaMH, O^HOCTOpOHHe BJ1H5I- 
lOLIJHMH Ha OTHOLlieHHfl nOnyjlflUHH, BXOAflLLJHX B Co6cTBeHHO napa3HTapHyK) CHCTeMy 

(pwc. 9). 
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MICROSPORIDIAN PARASITIC SYSTEMS: 

DESCRIPTIONS AND TERMINOLOGY QUESTIONS 

I. V. Issi 

Key words'. Microsporidia, parasitory system, life cycles, terminology. 

SUMMARY 

Three parasitic systems of Microsporidia are described: the system of monoxenic Vairimorpha 
mesnili with paraxenic hosts presented lepidopteran and hymenopteran species; the system of dixenic 
Amblyospora sp. with metaxenic hosts presented bloodsucking mosquitoes and crustaceans and the 
system of Metchnikovella sp. as parasite of other obligate parasite. 

The last case is characterized by very intimate interrelations between hyperparasite (microspori- 
dian species), obligate parasite — host of Microsporidia (gregarine) and hyperhost — host of 
gregarine (polychaeta). This hyperparasite system is exclusive case of parasitic systems. 

Parasitic and hyperparasitic systems reflects a population level of host-parasite interactions. 
On biocenotic level many other organisms such as predators, vectors and reservators of invasion 
stages of Microsporidia affect parasitic systems giving a chance to one of the members of the system 
(to the host or to the parasite). These organisms form epiparasitic system. 

In all cases of the parasitic systems there are two-way communications between parasites and their 
hosts. In systems on biocenotic level — parasitic consortium — members of epiparasitic systems acts 
on parasitic systems, but members of parasitic systems don’t affect epiparasitic systems. 
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